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CALL PICK-UP SYSTEM AND METHOD OF A SWITCHING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention generally relates to communication systems, and 
more particularly to a system and method for controlling call pick-up in a switching 
device of a communication system. 

2. Background of the Related Art 

[2] Figure 1 illustrates a call pick-up system of a switching device in the related 
art which executes a call pick-up system for subscribers of a call pick-up group 30. The 
system comprises multiple subscriber telephones 31 belonging to a call pick-up group 30; 
a subscriber process block 20 for interfacing with the telephones 31; and multiple 
subscriber call process blocks 10-l~10-n for conducting call processes of telephones 31 
through the subscriber process block 20. 

[3] Each of the subscriber call process blocks 10-l~10-n comprises a call 
process common block 11 for processing subscriber operations; a LCD control block 12 
for controlling a LCD (Liquid Crystal Display) and transmitting relevant information to 
the subscriber; a digit analysis block 13 for analyzing the digits dialed by the subscriber; 
and a ring search block 14 for searching for the subscribers whose phones are ringing. 

[4] Figure 2 illustrates a call pick-up method in a switching device of the 
related art having the above-described structure. If the telephones of multiple 
subscribers belonging to a call pick-up group are ringed at the same time, the subscriber 
(e.g., call pick-up subscriber) dials the call pick-up feature code in order to execute the call 
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pick-up. Then, the digit analysis block 13 analyzes the digits dialed by the subscriber. If 
the dialed digits match the call pick-up feature code, the digit analysis block 13 notifies 
the call process common block 11 of the match. 

[5] Thereupon, the ring search block 14, which is controlled by the call 
process common block 11, analyzes the status of the subscribers 30 belonging to the call 
pick-up group. In other words, the ring search block 14 identifies which subscriber's 
phone is ringing. If the ring search block 14 identifies the subscriber whose phone is 
^ging* identity of the subscriber is notified to the call process common block 11. 

[6] The LCD control block, which is controlled by the call process common 
block 11, sends a message to the subscriber whose phone is ringing and informs the 
subscriber that the call can be picked up by another subscriber (i.e., a call pick-up 
subscriber). Then, the subscriber whose phone is ringing transmits a response message 
to the call pick-up subscriber. 

[7] Thereupon, the call pick-up subscriber analyzes the response message 
transmitted by the subscriber, identifies who the caller is, and notifies the identified caller 
of the call pick-up. Then, one-to-one communication takes place. 

[8] Now, the selective call pick-up process is explained. If the phones to 
multiple subscribers 31 belonging to the same call pick-up group 30 (e.g., the fkst ring 
subscriber and the second ring subscriber) ring at the same time, a call pick-up subscriber 
dials a call pick-up feature code to execute the call pick-up. 

[9] Then, the digit analysis block 13 analyzes the digits dialed by the call pick- 
up subscriber. If the dialed digits match the call pick-up feature code, the digit analysis 
block 13 notifies the call process common block 11 of the match. 
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[10] The ring search block 14 analyzes the status of subscribers' phones 31 
belonging to the call pick-up group 30. Then, all of the subscribers, whose phones are 
ringing, are identified (e.g., the first ring subscriber or second ring subscriber). 

[11] When the ringed subscribers (e.g., the first ring subscriber and the second 
ring subscriber) are identified by the ring search block 14, the information of these 
subscribers (e.g., the first and second ring subscribers) is transmitted to the call process 
common block 1 1 . 

[12] Through the LCD control block 12, the information of the subscribers 
(e.g., the first and second ring subscribers) is displayed on the telephone LCD of the call 
pick-up subscriber. At this time, the LCD control block 12 assigns an ID (Identifier) 
number to the ringed subscriber's phone. 

[13] Thereupon, the call pick-up subscriber uses the information displayed on 
the telephone LCD (i.e., the ID number) to designate a specific subscriber (e.g., the first 
ring subscriber or the second ring subscriber). Thus, the specified subscriber (e.g., the 
first ring subscriber or the second ring subscriber) is notified of the call pick-up 
subscriber. 

[14] The specified subscriber (e.g., the first ring subscriber or the second ring 
subscriber) then transmits a response message to the call pick-up subscriber. The call 
pick-up subscriber analyzes the response message and finds out who the caller is (e.g., the 
first caller or the second caller), and notifies the caller (e.g., the first caller or the second 
caller) of the call pick-up. Then, one-to-one communication takes place. 

[15] As described above, in the call pick-up system of the switching device of 
the related art, there are two cases of call pick-up: In the first case described above, the 
subscriber whose phone is ringing cannot be selected; and in the second case described 
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above, selective call pick-up is possible by using the information of the subscribers whose 
phones are ringing. According to the call pick-up technology of the related art, when a 
call pick-up feature code is dialed, a call pick-up takes place automatically. 

[16] Accordingly, in the related art, it is impossible to conduct a selective call 
pick-up based on the caller's information, such as the caller number or the caller name. 
Further, it is impossible to choose to accept or refuse the call based on the caller's identity. 

SUMMARY OF THE INVENTION 

[17] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[18] Another object of the present invention is to provide a call pick-up system 
and method for a switching device that makes selective call pick-up possible based on the 
caller information at the time of call pick-up in the switching device. 

[19] Another object of the present invention is to provide a call pick-up system 
and method for a switching device for an office having multiple telephones by making it 
possible to selectively pick up calls based on the caller information for multiple 
subscribers belonging to a call pick-up group. 

[20] Another object of the present invention is to provide a call pick-up system 
and method for a switching device that makes it possible for the subscriber to accept or 
refuse to pick up the call based on the displayed caller information on the telephone 
LCD when the phones of multiple subscribers belonging to the same call pick-up group 
are being ringed. 

[21] To achieve these and other advantages and in accordance with the purpose 
of the present invention as embodied and broadly described, a call pick-up system of a 
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switching device according to the present invention comprises a subscriber call process 
block for performing the call pick-up function in the switching device; and a caller 
information analysis block for analyzing information and providing the analyzed 
information to the call pick-up subscriber. 

[22] Preferably, the caller information analysis block generates a message 
requesting caller information, sends the message to each ringed subscriber, receives 
response messages from each of ringed subscribers, analyzes the response message 
including the caller information sent by each ringed subscriber, and builds a caller 
information table using the caller information and telephone numbers of each ringed 
subscriber. 

[23] Preferably, the caller information table is built by using caller information 
and subscriber telephone number. In addition, a unique identifier number is assigned to 
each caller's number. 

[24] Alternatively, a call pick-up system of a switching device according to 
the present invention further comprises: a call process common block which controls all 
of the actions for performing call pick-up features; a digit analysis block which analyzes 
the digits dialed by the subscribers and determines whether the dialed digits match the 
call pick-up feature code or match the unique IDs; a ring search block which analyzes the 
states of the subscribers' phones belonging to a call pick-up group and searches for the 
ringed subscribers; and a LCD control blocks or a LCD/LED control block which 
displays the information analyzed at the caller information analysis block on the LCD or 
LED (Light Emitting Diode) of the telephone of the call pick-up subscriber. 
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[25] A call pick-up system of a switching device according to another 
preferred embodiment of the present invention comprises: a caller information analysis 
block which analyzes the information of a caller who made the call to the specific 
subscriber and provides the analyzed information to a call pick-up subscriber; a call 
process common block which controls all of the actions for performing call pick-up 
features; a digit analysis block which analyzes the digits dialed by the subscriber and 
determines whether the dialed digits match the call pick-up feature code or match the 
unique IDs; a ring search block which analyzes the states of the subscribers' phones 
belonging to a call pick-up group and searches for the ringed subscribers; and a LCD 
control block or a LCD/LED control block which displays the information analyzed at 
the caller information analysis block on the LCD or LED (Light Emitting Diode) of the 
telephone of the call pick-up subscriber. 

[26] A call pick-up method of a switching device according to a preferred 
embodiment of the present invention comprises: searching for the ringed subscribers; 
receiving the caller information from the searched subscribers; providing the caller 
information to a call pick-up subscriber and performing a selective call pick-up by using 
the caller information when multiple subscribers belonging to the same call pick-up 
group of a switching device are ringed. Preferably, the caller information is the caller's 
telephone number or name. 

[27] Preferably, executing the call pick-up comprises: analyzing the dialed 
digits by a call pick-up subscriber and determining whether the dialed digits match the 
call pick-up feature code; searching for the ringed subscribers belonging to the same call 
pick-up group and transmitting the caller information request message to each identified 
ringed subscriber; receiving a response message including the caller information from the 
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ringed subscribers, analyzing the received information, and building a caller information 
table; notifying the call pick-up subscriber of the caller information by using the caller 
information table which consists the caller information of all of the ringed subscribers; 
analyzing the dialed digits by the call pick-up subscriber, determining whether the dialed 
digits match the specific caller selection code, and notifying the ringed subscriber of the 
existence of the call pick-up subscriber; receiving a response message from the ringed 
subscriber and transmitting the response message to the call pick-up subscriber; and 
receiving a call pick-up notice message from the call pick-up subscriber, transmitting the 
message to the specific caller, and receiving a response message, thereby enabling one-to- 
one communication. 

[28] Preferably, the caller information table is built by using a caller 
information subscriber telephone number and a unique identifier number which is 
assigned to each caller's number. 

[29] Preferably, executing the call pick-up further comprises, allowing the 
telephones of the ringed subscribers to continue to ring so that another call pick-up 
subscriber can pick up the call when the call pick-up subscriber sends the code for giving 
up the call pick up after providing the caller information, and waiting for receipt of the 
call pick-up feature code. 

[30] Preferably, executing the call pick-up further comprises: checking 
whether there are other ringed subscribers in the same call pick-up group and 
transmitting the caller information request message to the relevant ringed subscribers; 
and receiving the caller information from the ringed subscribers by analyzing the received 
information and updating the caller information table. 
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[31] Additional advantages, objects and features of the invention will be set 
forth in part in the description which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the following or may be learned 
from practice of the invention. The objects and advantages of the invention may be 
realized and attained as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[32] The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to like elements wherein: 

[33] Figure 1 is a block diagram illustrating a conventional call pick-up system 
of a switching device in the related art. 

[34] Figure 2 illustrates a conventional call pick-up method of a switching 
device in the related art. 

[35] Figure 3 illustrates a call pick-up system of a switching device according to 
a preferred embodiment of the present invention. 

[36] Figure 4 illustrates a call pick-up method of a switching device according 
to a preferred embodiment of the present invention. 

[37] Figure 5 illustrates a display of a unique ID and a caller information in the 
method illustrated in Figure 4. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[38] As illustrated in Figure 3, a call pick-up system of a switching device 
according to a preferred embodiment of the present invention comprises: multiple 
telephones 41 of subscribers belonging to a call pick-up group 40; a subscriber process 
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block 50 interfaces with the relevant telephone 41; and subscriber call process blocks 60- 
l~60-n which process calls for telephones 41 through the subscriber process block 50. 

[39] Each of the subscriber call process blocks 60-l~60-n comprises: a call 
process common block 61 or 71 for processing the relevant subscriber's actions; a LCD 
control block 62 for controlling the LCD to transmit information to the subscriber or a 
LCD/LED control block 72 for controlling the LCD/LED to transmit information to 
the subscriber; a digit analysis block 63 or 73 for analyzing the digits dialed by the 
subscriber; a ring search block 64 or 74 for analyzing the subscribers of a specific call 
pick-up group 40 and searching for subscribers whose phones are ringing; and a caller 
information analysis block 65 or 75 for analyzing information (e.g., the caller telephone 
number and/ or the caller name) of the caller who made the call to the ringed subscriber. 

[40] A call pick-up method of a switching device according to a preferred 
embodiment of the present invention is explained as follows with reference to Figure 4. 
When the telephones of multiple subscribers 40 belonging to the same call pick-up group 
(e.g., the first ring subscriber and the second ring subscriber) are called at the same time, a 
subscriber (e.g., the call pick-up subscriber) dials the call pick-up feature code in order to 
pick up the call. 

[41] Then, the digit analysis block 63 or 73 analyzes the digits dialed by the 
subscriber. If the dialed digits match the call pick-up feature code, the call process 
common block 61 or 71 is notified of the match-. 

[42] The call process common block 61 or 71 controls the operations of the 
ring search block 64 or 74 and the caller information analysis block 65 or 75. The ring 
search block 64 or 74 analyzes the states of the subscriber's phone 41 belonging to the 
call pick-up group 40. In other words, the ringed telephones are searched, and the 
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subscriber, whose phone is ringed (e.g., the first ring subscriber or the second ring 
subscriber), is identified. 

[43] The caller information analysis block 65 or 75 generates a message 
requesting for the caller information and transmits the message to the ringed subscriber 
(e.g., the first ring subscriber or the second ring subscriber). 

[44] Accordingly, each subscriber, whose phone is ringed (e.g., the first ring 
subscriber and the second ring subscriber), generates a response message, including the 
caller information (e.g., the caller telephone number or the caller name), and transmits 
them to the caller information analysis block 65 or 75. 

[45] Then, the caller information analysis block 65 or 75 receives a response 
message from the ringed subscriber (e.g., the first ring subscriber or the second ring 
subscriber), analyzes the caller information from the received message, and builds a caller 
information table by using the caller information and the telephone numbers of the 
ringed subscribers. Preferably, a unique ID is assigned to each caller number. 

[46] Then, any additional subscriber receiving a call is checked by analyzing the 
states of the phones of all subscribers belonging to the same call pick-up group. If 
there are any other ringed subscribers, the above-described operations are repeated and 
the caller information table is updated accordingly 

[47] When the caller information table for all of the ringed subscribers 
belonging to the same call pick-up group is completed, the call process common block 61 
or 71 is notified. 

[48] Then, the call process common block 61 or 71 controls the operations of 
the LCD control block 62 or the LCD/LED control block 72. The LCD control block 
62 or the LCD/LED control block 72 displays information included in the caller 



10 



Attorney Docket No. SI-0049 



information table for the subscriber (e.g., the call pick-up subscriber). For example, the 
unique ID and the caller information, such as the caller's telephone number and the 
caller's name, are displayed on the LCD or the LED for the subscriber (e.g., the call pick- 
up subscriber). 

[49] Figure 5 illustrates a display of the unique ID and the caller information. 
As shown in Figure 5, either the caller telephone number or the caller's name may be 
displayed. 

[50] In the case where the subscriber's caller telephone number is displayed, the 
caller telephone number of the unique ID T may be '3000,' the caller telephone number 
of the unique ID '2' may be '3001,' and the caller telephone number of the unique ID '3' 
may be displayed as '3002.' 

[51] In the case where the calling subscriber's name is displayed, the caller name 
of the unique ID T may be 'S.C. Kim,' the caller name of the unique ID '2' may be 
'B.S.Rim,' and the caller name of the unique ID c 3' may be 'S.H.Kwon.' 

[52] Then, the subscriber (e.g., the call pick-up subscriber) confirms the 
information displayed on the telephone. Thereafter, if the call pick-up subscriber dials 
the digits indicating the unique ID, the digit analysis block 63 or 73 analyzes the dialed 
digits. If the dialed digits match the unique ID (i.e., if the digits are the code reporting 
the selection of a specific subscriber such as the first ring subscriber or the second ring 
subscriber), this information is transmitted to the call process common block 61 or 71. 
The call process common block 61 or 71 notifies the relevant specific subscriber (e.g., the 
first ring subscriber or the second ring subscriber) of the existence of a call pick-up 
subscriber. 
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[53] Accordingly, the specific subscriber (e.g., the first ring subscriber or the 
second ring subscriber) transmits a response message to the subscriber (e.g., the call pick- 
up subscriber). Then, the call pick-up subscriber identifies the caller (e.g., the first caller 
or the second caller) by analyzing the received response message and then reporting the 
call pick-up to the relevant caller (e.g., the first caller or the second caller). Then, one- 
to-one communication takes place. 

[54] On the other hand, if the call pick-up subscriber dials the digits to give up 
the call pick-up after checking the information displayed on the telephone, the digit 
analysis block 63 or 73 analyzes the dialed digits and notifies the call process common 
block 61 or 71 of the fact that the digits for giving up the call pick-up have been entered. 

[55] Then, the call process common block 61 or 71 causes the multiple 
subscribers belonging to the same call pick-up group 40 (e.g., the first ring subscriber and 
the second ring subscriber) to receive rings continuously so that another call pick-up 
subscriber can pick up the call. Then, the call process common block 61 or 71 waits for 
the receipt of the call pick-up feature code. 

[56] As explained above, according to the present invention, when the phones 
of multiple subscribers, belonging to a same call pick-up group, ring, the caller's 
information is displayed on the LCD of the telephones and thus enables selective call 
pick-up. This is appropriate for call pick-up in an office having many telephones. 
Further, according to the present invention, it is possible to accept or refuse to pick up a 
call. 

[57] The foregoing embodiments and advantages are merely exemplary and are 
not to be construed as limiting the present invention. The present teaching can be 
readily applied to other types of apparatuses. The description of the present invention 
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is intended to be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. In the claims, 
means-plus-function clauses are intended to cover the structures described herein as 
performing the recited function and not only structural equivalents but also equivalent 
structures. 



13 



